Introduction
In Northeast Brazil, the main vectors for American trypanosomiasis are currently Triatoma brasiliensis and Triatoma pseudomaculata, two widely distributed native species. They are captured in domiciliary and peridomiciliary areas which they reinvade from natural ecotopes 1 . The potential for re-infestation of peridomiciliary annexes is high 2 . Both of these vectors lodge in corral fences, chicken coops, and piles of various materials found in and around numerous buildings in this farming and livestock area 3, 4, 5 . However, the joint effects of peridomiciliary structural features, the number of synanthropic animals, and sociological factors on domiciliary infestation are still not well known.
In order to broaden the knowledge on risk factors for peridomiciliary re-infestation by sylvatic triatomines, the objective of this study was to assess the main characteristics of dwellings (environmental, demographic, and socioeconomic factors are the independent variables) associated with T. brasiliensis or T. pseudomaculata infestation. We use multiple logistic regression analysis to investigate variations among domiciliary units in terms of the likelihood of being infested by triatomines.
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Material and methods

Study area
Field studies were conducted in Curaça, a northern rural municipality (county) in Bahia State devoted to goat and sheep raising and irrigated agriculture. Phytogeographically, the area belongs to the caatinga (scrub forest) region. The study area has three main geographic zones with the following characteristics: (a) irrigated agriculture, near the São Francisco River, (b) livestock raising with altered vegetation due to heavy anthropic pressure, and (c) more preserved vegetation and more scattered human dwellings. In 2000, after three years of negative capture, T. infestans was considered to have been eliminated from Curaça.
From September to November 2002, 136 randomly plotted houses were visited and georeferenced using GPS. Data collection used a standard questionnaire submitted to each household member, a sketched map of each house and peridomiciliary annexes, and an entomological survey (bug capture and analysis). The peridomicile, as defined in this paper, is the yard supporting peridomiciliary structures, regardless of the distance from the main house. Data were computerized as nominal variables (2 to 4 classes) or continuous variables. Environmental data relate to the general situation and spatial organization of the domiciliary unit; demographic data to the number of human inhabitants and synanthropic animals (dogs, livestock, and poultry), sociological data to the origin of the household members, duration of residence, ownership of house (yes/no), head of family retired (yes/no), and use of insecticides (yes/no).
Associations between domiciliary infestation and continuous and nominal variables were first tested by the Mann-Whitney test and Fisher's exact test. Independent variables that were associated with a p-value of 10% or less were selected for multivariate logistic regression analysis. Variables without significant adjusted effect (likelihood ratio statistic, p-value > 0.05) were eliminated from the model according to a backward stepwise procedure. Introduction of the previously dropped variables into the most parsimonious model was then tested one-by-one by likelihood ratio statistic. Finally, only significant independent variables (p-value < 0.05) were kept in the model.
Results
A total of 395 bugs (73 T. pseudomaculata and 322 T. brasiliensis) were captured, in 50.0% of the domiciliary units (68/136). T. brasiliensis was present in 36.8% (50/136) and T. pseudomaculata in 18.4% (25/136). T. brasiliensis was mainly captured in corral fences (31.2% of the 80 capture sites), piles of tiles or bricks (12.5%), and chicken coops (10.0%), as compared to T. pseudomaculata in corral fences (45.9%) and trees used as chicken roosts (48.0%). Table 1 shows the significant correlations between infested dwellings and descriptive variables. Dwelling infestation rates for T. brasiliensis were positively and significantly associated with mud or adobe houses, number of corrals, mandacaru cactus within a 30m radius of the house, and local origin of the household members, and non-significantly with geographic location of the house in the altered vegetation zone. The rates did not increase with numbers of animals, whatever the species. However, the absence of goats and sheep was associated (non-significantly) with low infestation rates in dwellings (1/10, 10.0%), while a herd of 20-99 goats or sheep was associated with a higher infestation rate (23/41, 48.8%).
Dwelling infestation rates with T. pseudomaculata were positively and significantly associated with the geographic location of the house (surroundings with more vegetation), surface area of the domiciliary unit, presence of adobe houses, number of corrals, corral surface area, type of chicken roosts (trees), and headof-household's retirement. The rates increased positively and significantly with the numbers of all synanthropic animals: dogs (p = 0.0003), goats or sheep (p = 0.0001), cattle (p = 0.0001), and poultry (p = 0.0054).
Triatomine infestation (T. brasiliensis and T. pseudomaculata combined) was significantly associated with kerosene lamp lighting and solar panel lighting (p = 0.019).
According to multiple logistic regression analysis (Table 2) , the likelihood of infestation with T. brasiliensis increased with local origin of the household members, presence of goats and sheep, presence of corrals, and presence of mandacaru cactus within a 30m radius of the house. The likelihood of T. pseudomaculata infestation increased with the house being located near relatively preserved vegetation, headof-household's retirement, presence of at least two dogs or five cows, and large corrals. 
Discussion and conclusions
The county of Curaça illustrates an epidemiological situation with: (i) stable population and economic activities, (ii) T. infestans eliminated, and (iii) sylvatic vectors (T. brasiliensis and T. pseudomaculata) well-established in peridomiciliary areas. This study confirms previous findings on peridomiciliary habitats of T. brasiliensis and T. pseudomaculata 6, 7, 8 and shows that T. pseudomaculata is more associated with environmental characteristics and animals, while T. brasiliensis is associated with peridomiciliary structures and human activities. Moreover, it suggests some risk factors for domiciliary infestation. First, the dwelling's type of environment is a risk factor. Domiciliary infestation with T. pseudomaculata increases (OR = 17) when the house is built in preserved vegetation where natural ecotopes of the species such as bird nests, tree hollows, and palms 9,10,11 are more numerous. Farmers often mention that the bugs are attracted by light, suggesting a regular flow of sylvatic vectors towards peridomiciliary areas. Dwellings located in areas with altered vegetation and submitted to heavy anthropic pressure are more frequently infested with T. brasiliensis. Mandacaru, a cactus grown around farms to complement livestock feed, is an indicator of an active livestock activity in an impoverished environment. It is also significantly associated with T. brasiliensis infestation.
Second, human activities play an important role in domiciliary infestation. Origin, age, and retirement of household members were included as possible indicators of the farm families' general way of life. They are associated with T. brasiliensis and T. pseudomaculata infestation, probably through different activities and different ways of managing peridomiciliary areas and animals.
Third, the results suggest that presence of livestock produces numerous interconnected risk factors for triatomine infestation. Corrals and livestock are strongly correlated with infestation of human dwellings. It is thus probable that the general conditions under which livestock are raised should be better researched and improved to obtain optimum triatomine control.
In this context, where adaptation of vectors to the natural environment and human activities has occurred for a long time, triatomine infestation of human dwellings is obviously a multi-factor process which should to be studied as such. Table 2 Odds ratio between infestation of domiciliary unit with Triatoma brasiliensis or Triatoma pseudomaculata and socioeconomic, environmental, and demographic variables (multivariate analysis).
Species
Odds ratio 95%CI p-value
Triatoma brasiliensis
Origin of household members 
